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(54) HIICTPyMEHT JUIH XOJIOIlHOtt PA3JUTO TPYE 



^ \ 

lbo6pm8Me araocmcji ic Mmniioodptficmcc, 
up mBMBWO mu oGpbCotkh oraepcritA » Tpy- 
6*x h Moxer fern kcbo»30M»o npw OKOH ^, 
warn* ooptoorice imninnpHwaooc awepcmi 
ipyd mu nmpoimcmMO- ■ w«nwwx nm- 
*e* MtroAOM n^opMimiomiore nparxmBuou 

OkOpMOMKJUl) ♦ 

MnftCTtfl mfctpyMenT ww pwa»w Tpy«, co- 
wrpwundl cTynenwy» onpoicy c funpecco- 

BASnMMN m H6© fle»OpMWpyWgW MK KOfl MgMH, 

n oca onpwiKii Buno/mea* lOMiwupiwecKM 
ptCTOUCt, * CWMK1X onptBKK - ptftWMttte 
otb*pctiw. w tojw Kontn - pwMnwwe 
now. cooomawmJieai c oT»epcnw*ai oapasKK, 
HucTpyMCHT aa6*eH atcrtMoi noflra pttoiei 
xmDcocm » o6p*3o»aKHwe oncpcnwMw * n*»- 

MM KtKAJTW (1)* 

Pkmemrrcnvnon cmhjkoh Mcacny noBepxHOcrwo 

Tpy6«J H pa6o^HMM KOJTMOMH npW paDOTC 3TO 

ro wucrpyMCHTi *bji*ctc* iutobom cjtoh, 06- 
puyioaiMHciv b pciyiihTaTC narpcBa pafoieH 

XUKOCTIf B flOJlOCTM HHCTpyMCHTa AO TCMUC- 

paxypu irapoo6pa30BaHHM, oh pa6oTaer tojiuco 



2 

■no ftpcflBtpBienmo lurperoMy flo TewncpwypM 
'ropmero ffc4»pMHpoBaJowi Mrranna Tpy«ku 

HeflocOTKOM, noro HHcrpyM«HtB ojwerar 
to, to WW nwtmmw k pBfiore on Tpe6> 
er npnjxxn pt&mft bqmkoctwb bojioctm h 
5 npeiiMpinenutoA pwnnw wcwworo kohx» 
Tpyou* Ha Buxooe id TpyfiM nocne okow*- 
hju npooecca peuum iracipyveHT HarpcBactcji 
ao TCMncptTypw bwuc napoooptsoBtiow pafry 
<kA wUDCOcni, wto BW3MBBCT onpcoeneHHue 
10 BcynoocTBa np* wccnnyBTtnam. Toroocn. o6pa- 

OOTKH OTBtpCTItft TaJCHM HHCTpyMCHTOM HCBbH 
OOKJM. 

lUitt KJOOpeTCHJU - nOBWUICKHC KlICCTBa 
otipBOOTKH* 

15 nocnBJietoun ueitt flOCTMracTCB tcm, wto m> 

BCCTHNM HHCTpyMCHT, COflCpXaiflMH HOJiyiO OH- 

paaxy c HacaaceHHMMH Ha hcc ne^pMHpyio- 

UXHMM 3HCMCHTBMH, B CTCHKaX KOTOpOH BMHOJI- 

hchu pajwamHuc oTBCpCTHJi, a Ha Topuax 
70 fle <t>opMifpyiou4Hx incMeHTOB, o6pamcHW.« orom 
k flpyroMy, - panHaJibHbie na3bi, a TaK>KC mo 
totkkx pe6o<KH TOtfiKocTH ohs nonauH ce b 

06pa30B&HHM€ OTBCOCTMJIMH M nai3MM KaiMJTM, 
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chh6*ch cMOHTwpoBainfMM b pacrowe onpao- 
kh c bo3Mo*hochio oc*Boro nepeMtinerow no 
nwM uiTOKOM c nopuwcM, Ka HapyttHofi no- 
se pxHociH KOtoporc Buno/mena K0/aucB« npo- 

TOIXa, COCOKHeHHl* C nOJIOCTM> CITOKa H c 

onMHM M3 pajutanwtMX OTBcpcnw onpaBKH, a 
nonocr* iinoKa coejwHCHa c rctcwrhkom pa6o- 
ICH WUKOCTH, B KaWTBC KOTOpOM Rcnonwo- 
» sana cMajMBaiouia* woxocn. 



ro cior - 1000 1100 mkm. npM UBHtfc- 

HMH MHCTpyMCHTa BIIH3 npM flO/lXOtte K BCpX- 

Hewy Topuy mfotobkh 5 b uttok nocTynacT 
CMa30KIiaJI ttWIUCOCT* (M3CII0 MHoycTpHajikHoe 
20-30), KOTopa* HanpaBJweTca Mepe3 paflHamr 
kmc oTBcpcnw B onpaBKc k paxwaniHMM rta- 
3aM Ha Topuax ncpBoro ncc^opMHpyiomcro 
3jieMCHTa* ripH nocncayiomcM obh)kchmh fmcTpy- 
Mcma BHH3, iutok ncpcMcmaeicn BBcpx r 



^Lum™ „„»■ KOCTk K fle4>OpMHpy»UWM 3JJCMCHUM. "IpR ©6- 



och onpaBKH BMnaiMCHo lounmnpinccKOc ot- 
ncpcTHc c pa3M«uemaiM b hcm nonBiwoftiM 
oncMCHToM - nonuM ujtokom 2 c nopuweM, 
BunoiraeiiKUM aaomio co iutokom. Hb nopui- 
nc BMnoniieHa KontueBa* npoiowa e t cctm 
itemta* c nonocTWO e mroica. B cretacw ort- 
pasKH npcnycMOTpcHM pajwajiMiwe OTBcpcnw 



B HMXHCe KCXOJWOC nOJlO^CKHC, Qfil&JTh H3BJ1G- 

KteTCfl H3 onopHoro CTaKana m iikkji noBtop*- 

15 eTC*. 

3KOHOMtnecKidir 3cM>ckt ot RcnoJiMOBamw 
npconaraeMoro KHcrpyMeHTa npH mroTOBneiom 
KoMnncKxa nertneH hi annapaT coctibjwct 
50 tnc pyC 3a ctct yMCf»uiCHHii npwrycKOB 



paBKH npcnycMOTpcHW jajmuiMtwe otbcpctwi ^ TJL7«,™fi *fin*6ftTirt n saMCHbi one- 



5 ia Topaax fle^wpMHpywwHX sneMemoB 3 
UItok, ycranoBneKHio) c bo3mo3Khoctwo bo> 
BpaTHonocrynaTCJttHoro j&KXtM* b nonocni 
onpaBKH araoatfW»HO pajnunuiux orocpcnrii 
b croncax, npcncnoBaTCJiMfo pacnpejtfraet no- 25 

TOK CMaaOTOOM WDCOCTH K 30HBM <)6pa60TKB- 

Paoowe 3J1CMCHTW 3 c yBeJWWBWoixiHMiic* 
k BMXoffy jpfaMcrpaMH noca^ccHM m HKimRfr 
pwtecxyn net* onpaBKH, iwothoc npimiHC 
jipyr k flpyry pa6owx dbcmchtob r yjwpmtHHc^ 
kx d tikom cocroRHHR ooccncTOaeTca rafiKoft 
4, HaBninHBaiotacMCJi m nepejnno» «ncr* otv 
paBKH. 

Paooiy HHcrpyMCHTa mojkko npocneinnv na 
npHMepe oopaoonoi OTBcpcnw «RaMCTpOM 



panKH ptciowR OTBcpcnw Ha flc*opMaioio»- 

HOC npOTHTHBaHHC 6C3 CHHTMil Mmflfll. 
OopMyJI* H306pCTCHHR 

HHCTpyMCHT nnn xohohhoh pawm Tpyfi, cone p- 
*aimol nonyw onpaBicy c HacBmemaiMH tante jxck 

(^Op MHp yK XH RMH 3JICMCHTHMB, B CTCHKBX KOTO- 
DOM BMnoimexu pBBRaJiMfMC OTBcpcnw, a «a 
Topuax nat>opMRpyKMi0tx 3jicmchtob > oCpaiacH- 
hmx ootr k xipyroMy - pajwamHMC nam, a 

TUCK* RCTOTOK paCWH XWUCOCTH JU» HOHa- 

tn ee b o6pa30B3HKMe otbcoctkhmh r nasaMR 
xaHajiM, oiJiH^aiomRHrcR tcm, 



^eoe O6pa6cno. ors^^rpoM - . ^ ^ 

70^mm npR nvornTK^woTO*™**^ • iTo-BwiwR b ncmocm oo- 



6m c HHaMerpoM oTBcpcnw 67 mm r Tojmm- 

ROK CTtHKR 10^ MM, MaTCpRBH - mipKow* 
HKOOHCBUH CIUiaB MBDKH 3-125. 

06paboTKt npomBOHHTc* hb bcpthkbhwiom 
npecce Moaenn 1T-6330 c yaumcM 100 tc 
HiicTpyMCHT saKpcniwcTcn B BepxHCH TpaBep- 
cc npecca, oTBcpcrwc b Tpy6c paanam kb 
pa3Mcp 70*°^^^ c HaoopoM paoow 3JICMCH- 
tob JL lupyxoaiMH jowMcrpaMH cootbctctbchho: 
67^0; 68,75.7035; 70,55; 70,06 + 70,08 mm. 4$ 

ripH o6pa6oTKC Hapyowoifi jwaMcrp Tpy6w yBc- 
jDromaeTOf no 90 mm, ynpyra* ycawca cocnB- 
iwct 0,47 - 0,52 mm, BcmwHHa ynpowHHo- 



oh cHa6xceH CMomnpoBaHHMM b nojiocm od> 
* paBKH c »03moxo^octmo occboto ncpeMewcraw 
noiMM anoKOM c nopuottM, Ha HapyxotON no- 
BepxHocra Koroporo BunojmcHa kohvocbbr npo- 

40 TO«DCa, COCnRHCHHaJI C nOJIOCTt» IUTOKB H c 

onjfHM m paiutajiwotx oTBepcnw, a nojiocrv 

UITOKa COCflHHCHa C HCTOMHHKOM paOOIcfi *HO- 
KOCTH, B KaHCCTBC KOTODOH ROIOTIttOBaHa CM3- 

3f>iBajomaii tkhbkoctu 

HcTOnHHKH HH^OpMaiOOt, 
npKHJTTWC BO BHHMaHHC npM 3KCncpTH3C 
1. ABTOpCKOC CBHflCTCnVCTBO CCCP W 614862, 
kju B 21 O 41/02, 13.W.76 (npoTOTMn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [I]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium— niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 7OKU20 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 urn. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member.^During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 



Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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